Official systems of data recording: who is involved?
A closer look at the various data collection methods or procedures confirms Lyddon's observation (2007: 35) that almost no two countries share the same system of recording. In most countries, however, information mainly comes from employers or employers' associations. For instance, Statistics Denmark sends out annual questionnaires to a sample of 25 employers and employers' associations. Finland similarly bases its records mainly on data from employers' associations, though Statistics Finland also states that it monitors the media. 3 In Germany employers are legally obliged to report strikes and lock-outs to the Bundesagentur für Arbeit (BA, Federal Employment Agency), but sanctions for non-compliance are rare. In the UK, the Office for National Statistics (ONS) picks up disputes from reports in the media, including left-wing newspapers and union websites, before attempting to collect the data directly from the employers involved. The Hungarian Central Statistical Office (KSH) follows a similar procedure.
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In some countries, the trade unions are approached as well. For instance, in Ireland, the Department of Jobs, Enterprise and Innovation (DJEI) has a monitoring unit which regularly reports to Central Statistics Office (CSO). This sends out questionnaires to both the employer and union concerned. Similarly, Statistics Netherlands monitors the news from the largest Dutch news agency Algemeen Nederlands Persbureau, and then approaches both management and unions in the companies concerned. Statistics Norway annually requests unions and employers' associations to answer voluntarily an annual questionnaire. In Spain, information on strikes is collected by the Ministry of Employment, based on monthly data directly gathered by its regional agencies from companies, employers' associations or unions, as well as by monitoring strikes.
Austrian strike statistics are based on the records of the Arbeiterkammer (Chamber of Labour) and the Ö sterreichischer Gewerkschaftsbund (Austrian Trade Union Federation). In Belgium, no specific public authority has been responsible for collecting strike data since 2002 (Vandaele, 2010) . Data are indirectly drawn from the National Social Security Office to which companies have to report 'equivalent days or periods' on a quarterly basis. These days or periods are equated to normal working days or periods for certain social security entitlements when an employee is not working and unpaid. Such days cover sickness or an accident, parental leave, unpaid leave of absence, etc. but also days not worked due to industrial action. In France, the Ministry of Labour, which is in charge of recording strikes in the private sector, has obtained its data since 2005 from a representative management survey. National public sector strike data are based on reports from the respective ministries. According to the ILO, the Lithuanian and Slovakian records are also based on establishment surveys, whereas those of Latvia are compiled through both surveys and administrative data.
A general problem: under-recording
When records are based on employers' or union reports, the ultimate quality of the data set depends on the statistical office's efforts to ensure proper reporting. The use of additional sources to crosscheck or amend the information received is a preferred option for boosting data reliability. The Irish CSO (2013) and Statistics Norway 5 , for example, claim to process the data by hand, cross-checking it with other sources and returning it to employers or unions for clarification if necessary. The British ONS (2011) has implemented similar checks. Where media reports trigger data collection, the crucial question is how tightly the media are monitored and how consistently questionnaires are sent out to the bodies concerned. In the case of representative company surveys, much depends on the chosen sample and the questionnaire used. Similarly, having a single administrative procedure does not prevent under-recording, as illustrated by Belgium, where underrecording can be attributed to the practice of paying strikers their wages retrospectively in certain disputes; for instance when the employer and trade union(s) involved reach such an arrangement as part of the settlement to end the dispute. In such a case, the union strike fund remains unaffected and there are no equivalent days or periods to report despite industrial action having been taken. All in all, as in most countries it is not possible to check the official data against alternative sources, the precise volume of under-recording is very difficult to assess. Whatever method is employed, it is very likely that an unknown number of strikes, particularly small-scale strikes of short duration, are not reported to the collecting agencies or otherwise escape their attention. In their quality report Statistics Denmark (2013) acknowledges that an unknown number of stoppages are not recorded, in particular because local stoppages might not always be reported to the employers' associations concerned and unorganized employers are per se not covered. Similarly, the British ONS (2011) admits to not knowing the proportion of stoppages not included, though it is confident that it does not miss any major ones. According to the ONS, the average response rate for the regular questionnaires sent out to employers was 30 per cent in 2010 and 2011. The ONS does not explain how this affects the final figures or to what extent it fills in these gaps by resorting to press reports. The Irish CSO on the other hand reports response rates averaging 100 per cent and states that it refers to data from other sources when necessary.
In two countries, France and Germany, research has shown particularly high levels of underrecording. In France a comparison made in 2003 between the administrative data collected by labour inspectors and those generated by a wave of representative establishment surveys documented significant under-recording of strike activity (Brochard, 2003) . This was confirmed in a later examination (Carlier, 2008: 13-14) . In comparison with the data received from the survey, the labour inspectorate captured not even half of the strike volume calculated on the basis of the surveys. The difference was partly attributed to the fact that the labour inspectorate's scope did not include industry-wide and national strikes. In addition, the omission of strikes in small and medium-sized enterprises and the increase of short stoppages lasting just a few hours rather than a day played an even greater role, with both situations frequently escaping the attention of the labour inspectorate. As a consequence of those deficiencies, France shifted to a survey-based collection of strike data in 2005 (Penissat, 2009) .
In Germany, the increasing under-recording of strike data became apparent when the unionrelated Wirtschafts-und Sozialwissenschaftliches Institut (WSI; Institute of Economic and Social Research) introduced an alternative time series of strike data in 2008. This takes the form of an informed estimate based on data collected from unions and information drawn from media reports and websites starting in 2004. The gap between the two sources is immense. Between 2004 and 2014 the official Federal Employment Agency recorded slightly more than a quarter of the DNW and some 11 per cent of the 'workers involved' compared to the WSI estimates. The major problem here is obviously that employers are increasingly not reporting stoppages to the BA. Part of the explanation for this is that token stoppages, so-called warning strikes (Warnstreiks) have become a dominant form of industrial action in Germany. Some employers obviously either see no sense in reporting them or they are unaware that they should do so. In some cases, however, even major disputes are not reported. In addition, strike statistics are only a peripheral BA task, and supplementary sources such as press reports have so far not been tapped.
Further under-recording: deliberate exclusions and the use of thresholds
Two specific features of under-recording are the deliberate exclusion of certain economic sectors or types of stoppages and the use of recording thresholds, both of which compound data limitations. Though in 12 European countries strikes and lock-outs are included in the records, they are not always disaggregated, making it difficult to evaluate the relevance of lock-outs. Seven countries omit lock-outs. In most countries both official and unofficial strikes are covered. As far as we can see only Malta excludes unofficial action. As regards the size of the strikes, in most countries no minimum threshold is used, though Poland excludes strikes lasting less than one hour. Norway sets a one-day threshold, as does Ireland. The latter also specifies a threshold of 10 DNW, while the UK and Germany demand that a minimum of 10 workers be involved and that a strike lasts at least one day unless the total volume exceeds 100 DNW. The impact of these thresholds remains generally unknown as long as the data on reported but not recorded strikes are not published, which is rarely the case, an exception being Germany.
Of even greater relevance than thresholds is the practice used by a number of statistical offices of excluding significant sectors of the economy from the statistics. In Belgium, for instance, most strikes in the public sector are covered in the data series since 2003 except for strike actions taking place in the local public services at municipality and county level. In France, the survey-based figures shown above refer only to the private sector. While there is a different, almost incompatible data set for the central public service, there are no data at all for the public health care sector and regional and local authorities. In Portugal, the public administration as a whole is excluded from the statistics (Costa et al., 2015) , while the Spanish statistics do not cover certain large strikes in the education sector. Even more importantly, the Spanish records do not include the general strikes of 2009 onwards in protest against the country's austerity measures. As it is precisely this form of strike that has been on the rise in various European countries since the 2000s, their exclusion leads to significant distortions in comparison to countries that count them in. A further source of inconsistency is the fact that a number of countries, including Denmark, Ireland, the Netherlands and the UK, include in their statistics workers in the same establishment who are only indirectly involved 6 , while other countries such as Germany, Spain and Sweden do not (Lyddon, 2007) . The extent to which the inclusion of such indirectly involved workers boosts the data is unknown and will vary over time, but it can be substantial under certain circumstances.
The need for strike data
While we need to be aware of their limitations, strike data are nevertheless 'the raw material that enables us to draw inferences about trends in strike activity, to make comparisons between industries and between countries, and to attempt explanations for these' (Lyddon, 2007: 24) . Franzosi (1989: 360) complained with good reason about 'the widespread exclusive reliance on official data', but we know from Van der Velden (2013) how difficult it is to establish 'unofficial' alternative data sets. And while we further agree with Franzosi (1989) that quantitative data alone are not enough to tell a story and require qualitative contextualization, the absence thereof constitutes a major obstacle to comprehensive strike research and promotes speculation and mystification.
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